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[0014] 

[ Preferred Embodiments ] 
5 (First Embodiment) 

Referring to a drawing / a first embodiment of the present invention 

will be described below. 

[0015] 

FIG. 1 illustrates a cross section of a temperature sensor according 
10 to the first embodiment of the present invention. In FIG. 1, No. 
12 refers to a heat resistant metallic tube. A powdered electrical 
insulating material 13 is filled and solidified in the tube 12, and 
a pair of metal wires 14 is passed into the tube 12. Each one end 
of the metal wires 14 is connected with a thermistor element 15 by 
15 weld portions 16a. The other end of the metal wires 14 is connected 
with lead wires 17 with insulating coating by weld portions 16b. 
No. 18 refers to a metal case, which accommodates the heat resistant 
metallic tube 12, the powdered electrical insulating material 13, 
the metal wires 14, the thermistor element 15, and the lead wires 
2 0 17 with insulating coating. 
[0016] 

No. 19 refers to cement material, which protects and fixes the 
thermistor element 15 . No. 20 refers to a rubber bush, which provides 
both the insulation property of the weld portions 16b and the 
25 waterproofing property of the metal case 18. No. 21 refers to a 
mounting nut having a through hole in the center thereof. The metal 
case 18 is inserted into he through hole. A contact area between 

1 



the mounting nut 21 and the circumference of the metal case 18 is 

hermetically sealed by a laser welding portion 22 • 

[0017] 

In the first embodiment, the contact area between the mounting nut 
5 21 and the circumference of the metal case 18 is hermetically sealed 
by the laser welding portion 22, so that the temperature sensor can 
be provided with high reliability in terms of heat resistance, 
strength, and resistance to atmosphere. Moreover, even when the 
highly heat resistance is required, the manufacturing cost does not 
10 increase - 
[0018] 

(Second Embodiment) 

Referring to a drawing, a second embodiment of the present invention 
will be described below. 
15 [0019] 

FIG. 2 shows a cross section of a temperature sensor according to 

the second embodiment of the present invention. In FIG. 2, No. 23 

refers to a heat resistant metallic tube. No. 24 refers to powdered 

electrical insulating material . No. 25 refers to a metal wire. No. 
20 26 refers to a thermistor element. No. 27a and 27b refer to weld 

portions. No. 2 8 refers to a lead wire with insulating coating. 

No. 29 refers to a metal case. No. 30 refers to cement material. 

No. 31 refers to a rubber bush. No. 32 refers to a mounting nut. 

No. 33 refers to a laser welding portion. The above parts have almost 
25 the same functions as those in FIG. 1 in connection with the first 

embodiment. 

[0020] 

2 



IS illustrated in FIGs. 1 and 
29 inserted into the through 
iting nut 32, circumferential 
:uinf erence of the through hole 
le end of the mounting nut 32 
themetal case 29 . Therefore, 
t 32 are hermetically sealed 
lerebetween. After that, the 

al caulking 34 is performed, 
ng nut 32 are bonded to each 
/een- Therefore, the process 
1 33 can be easily performed, 
irtion 33 can be improved with 



ment of the present invention 

perature sensor according to 
invention. In FIG. 3, No. 35 
ibe. The powdered electrical 
i solidified in the tube 35. 
ed through the tube 35. Each 
•ted with a thermistor element 



3 9 with metal pipe electrodes 3 8 buried therein by weld portions 

4 0a, and the other end of the metal wires 37 is connected with lead 
wires 41 with insulating coating by weld portions 40b, No. 42 refers 
to a metal cap, in which the thermistor element 39 is accommodated. 

5 The metal cap 42 covers the heat resistant metallic tube 35 by a 
circumferential laser welding portion 43. No. 44 refers to a metal 
pipe. The metal pipe 44 together with a rubber bush 45 and a protecting 
tube 4 6 protects the weld portions 4 0b. 
[0024] 

10 No. 47 refers to amounting nut , which is fastened to the heat resistant 
metallic tube 3 5 by caulking a cylindrical protrusion. The 
protrusion is formed at one end of the nut 47, and has the same inside 
diameter as the through hole. The mounting nut 47 is hermetically 
sealed by forming a laser welding portion 48 on the circumference 

15 of the caulking portion. 
[0025] 

Thus, the temperature sensor according to this embodiment can have 
the same functions and performance as the temperature sensor according 
to the second embodiment. 
20 [0026] 

[Effect of the Invention] 

As mentioned above, according to the present invention, a temperature 
sensor having excellent heat resistance, strength, and resistance 
to atmosphere can be provided by hermetically sealing a mounting 
25 nut and a main unit by laser welding. 
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